Dust particles emerged in plasma acquire electric charges collecting elec 
Interesting phenomena are observed when the charge to mass ratio of a dust grain is large due to the influence of electric and magnetic forces on the grain. Hill and Mendis[1982c] have suggested that the F-ring, composed o f micron sized grains, could carry a current of 105 A which would significantly change the planetary magnetic field. Goertz and Morfill[1983] have shown how the currents in a dusty plasma cloud could polarize the cloud and cause its radial motion, which they relate to the rapid growth of spokes of Saturn's ring. Ran-dom fluctuation of charge on dust grains may grow in magnitude and duration.
It may promote agglomeration by lowering the repulsive barrier for particleparticle collisions and enhance particle transport by inducing diffusive motion across magnetic field lines, thus producing behavior that is not explained by assuming the charge to be constant.
Most of the dusty plasma charging theories are based on theories of electro static probes in plasmas. The currents are termed as "orbit-limited" when the condition r d < < A# « X m f p applies where r d is the grain radius, X D is Debye length and X m f P is a collisional mean free path between neutral gas atoms and either electrons or ions.
The standard continuous charging model neglects the fact that the electron and ion currents collected by the particle actually consist of individual electrons and ions. The charge on the particle is an integer multiple of the electron charge. Electrons and ions arrive at the particle's surface at random time and charge fluctuates in discrete steps and at random time about the steady state value.
Effect of ion trapping has been ignored in deriving the above charging theories. Negative charges on a particle create a Debye sheath, which is an attractive potential well for positive ions. A passing ion can be trapped in this well when it suffers a collision within the particle's Debye sphere, loses energy and suffers a change in orbital angular momentum. It remains trapped there, in an orbit bound to the particle, until it is detrapped by another collision.
These trapped ions shield the charged dust grain from external electric field.
Electromagnetic forces on the grain are thereby reduced, and other forces, such as gravity and gas drag, become more significant. n e n t o f t h e i n t e r s t e l l a r , i n t e r p l a n e t a r y , c i r c u m p l a n e t a r y e n v i r o n m e n t s . T h e s e d u s t g r a i n s a r e i m m e r s e d i n a m b i e n t p l a s m a a n d r a d i a t i v e e n v i r o n m e n t s . T h e y t h e r e f o r e , g e t e l e c t r i c a l l y c h a r g e d a n d c o n s e q u e n t l y c o u p l e d t o t h e p l a s m a t h r o u g h e l e c t r i c a n d m a g n e t i c f i e l d s , w i t h t h e c o u p l i n g b e c o m i n g s t r o n g e r a s t h e g r a i n c h a r g e s d e c r e a s e s . T h e d u s t p a r t i c l e s i n p l a s m a s a r e u n u s u a l c h a r g e c a r r i e r s . T h e y a r e m a n y o r d e r s o f m a g n i t u d e l a r g e r t i m e -d e p e n d e n t c h a r g e s .
T h e b a s i c d i f f e r e n c e b e t w e e n t h e s e A t high latitudes in the sum m ertim e, a particularly striking feature is o b served in the ionization near the m esopause. M easurements o f the electron density in this region using Langm uir probes and R F capacitance probes show a pronounced depletion. T h is sharp depletion in electron density must b e due to either a sudden decrease in the electron p rodu ction rate or a sudden in crease in the electron loss rate. Since the large water cluster ions exist only at or very near the mesopause, it is possible that the electron depletion could be due to considerably enhanced recombination co-efficient associated with these ions. Havnes et al suggested that the apparent reduction in electron density observed with Langmuir probes could be caused by the inability of the elec trostatic probes to deflect massive, positively charged dust particles. A proper theory of aerosol charging in weakly ionized plasma is important for the study of effect of net negative charge present in mesospheric aerosols on coagulation.
Coagulation is the only known growth mechanism for meteoric smoke parti cles in the mesosphere. These particles act as nucleation sites for the crystal formation.
.2 .2 F o rm u la tio n
The charging o f the dust grains immersed in plasma is basically a Brownian process, in which electrons and ions hit the grain surface randomly. Here Let there be an absorbing wall at m\. Fraction of a large number of particles initially at x -0 and which are deposited on the absorbing wall at x = x% per unit time is where x\ = m j.i is the net displacement of particles, l is the step length and D is the diffusion rate. This probability is used for calculating the probability that plasma particles performing Brownian motion get attached to the dust particles and subsequently for calculating the plasma current. The effect of collision is taken into consideration by the introduction of the term '' diffusion co-efficient" which is here evaluated using Chapman-Enskog method.
We consider the motion of a group of electrons whose number density is Assuming that the density gradient is along x-axis and multiplying equation 
Putting the value of h in equation (3.7) and comparing with equation (3.2) we find the diffusion co-efficient as
(3.9) (j,2N < g3a* (g) > Now, collision cross-section for plasma particles and dust particles can be ob tained as
<3 -i o >
where eQ is the electron (ion) charge, q is the charge of the dust particle, m a is the mass of the electron or ion and r& is the radius of the dust particle. Therefore, 
. 2 . C h a r g i n g E q u a t i o n :
To determine the ion current on a dust particle, we consider a dust particle at position (x i,t) with Debye length Ad . Equation (3.1) gives the fraction of large number of particles undergoing random motion initially a t x = 0, th at are deposited on the absorbing wall at x = xi per unit time. The Debye sphere surrounding a dust particle can be considered to be such an absorbing boundary, where plasm a particles viz., electrons and ions having Brownian m otion get canceled w ith the probability that can be obtain ed by m odifying equation (3.1). T hus,the probability that particles starting from x = 0 are deposited on the dust particle is N ow we can w rite the relation o f ion current through the dust particle surface 
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t2 irDi t3/2 V rrii Similarly upto the Debye sphere electrons will be moving with random velocity v. When they cross the Debye sphere surrounding the dust particle, (i.e. when they enter sheath region of the dust particle) they will be under a retarding potential and will experience a negative acceleration. Hence velocity inside the Debye sphere is (v -v\) where vx = y2g(0 -(j>f)/me. Hence the probability that electrons starting from x = 0 are deposited on the surface of the dust particle is W{xu t)
exp ,A1 ADA (3.23) and in terms of velocity of the particles we can write the electron current as = (t> -b1) 2^L~_ exp [-(u -b'fa'} (3.24) where V = v\ -sj2q(<j> -<j>f)/me and a' = t/ADeL Electron current through the dust particle surface as of plasma particles with the dust grains has been considered in a situation appropriate for weakly ionized plasma. In OML theory, the plasma outside the sheath is assumed to be perfectly neutral.
In deriving the current equations, it is assumed that the Debye sphere surrounding the dust grain behaves like an absorbing wall where electron (or ions) performing random walk get absorbed at random time intervals. The probability of being absorbed has been calculated using Chandrasekhar's idea of absorbing boundary wall. It is hoped that the theory discussed here may give a proper equation for charging of dust grains in weakly ionized plasma when effect of collision cannot be neglected.
In the upper atmosphere which also comprises the D region of the iono sphere, the meteoric dust particles and the growing ice particles exist in weakly ionized plasma. In the upper mesosphere and lower thermosphere, transport and in particular, diffusion of ions and electrons can be ignored if only undis- 
